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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a nonvolatile 
memory device excellent in power efficiency and suitable 
for low power application, by a method wherein electric 
charges carriers generated from a source of a source 
area range over a channel area and accelerate, and are 
implanted into a dielectric layer located in a floating gate 
or under a control gate, and a selective gate controls a 
channel current. 

SOLUTION: A nonvolatile memory(NVM) device 
comprises a control gate 32 on a first portion of a 
channel area near a source, and split gate field-effect 
transistors(FET) having a selection gate 16 on a second 
portion of a channel area 38 near a drain. When the NVM 
device is programmed, electric charges carriers of a first 
polarity accelerate in the second portion of the channel 
area 38 under the selection gate 16, and are implanted 
into a lower dielectric layer 14 of the control gate 32. 
When data are read from the NVM device, a read voltage . 
is applied to a drain adjacent to the selection gate 16 a 

current of a bit line coupled to the drain of FET is detected, and data are read out. 
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1 

[WitiMtottH] 

im&mi] y y • v- y • t^vmwx'h^ 
x ■. *mmm<D*# ; ME¥##tt»##rt<oy-* 

##flert©^ f^-Mm, ; MIS K u-T 
ittlE^*/Mfii&©m l mfrto±{cfr&?z>®%M ; «f 

*y=£g„ 

T : ¥ij£ftctm©*<* ; lfflE¥i£^^*ttl*l©y-* 
ttff ; lWE^fWtt*##rt» K w ; isy- 

&*ftl>VD<?>r*A>m® ; WE^Y l 
<D±\cfrlE-f5,mnM ; mTEy-*M«£p«H-5iWE 

teirZW, i MMM-efco-c. $ i mi k ii&EJfS i ft'JSic 
#lSii-S*2'«*i:Sr«-*-5*i*«» ; *sitfl»E^ 

to&#m&mn&mtx*-*tmBM i ^«s<ome 
m 2 ftiMt onufc#fi u mmm.im-mty>)-mm 

m<om 2 SP^^ME^SttfiiJS^^-f-i: we*-*** 
««©fnE*2»#£©IHfc#as-*-*, irr^w^mt* 
ftijfg^^-f" ; \c£iXm&£HZ>Zk&¥iMk-rZ>x 

-7V v y ■ f- y • y*y^«o 
[!»*Ji3] *yy ^ h • y- h • t^vm&x-foo 

mm ; wttR*mfttt&*t*ftv> k w vss ; MEy- 

©±ic#£-r sisisii ; mmy-xmmicmmi-zmz 
-mam ■. ira******©*nE«i»#©±fc# 

atSllttltfcoT, £ittB£ftfrEgi Affile 

1g$©i?frEJg2 $#©±»e#£-rsjf£ 1 sgattffistt*^ 
-f-e*>oT, iwe»ffc»-£*fc*-»ffctt«©iBitt 
»*s«rE« 1 ^attfiiju^^-f- 1 hue^ 1 ^mioHti 

E* 2«ir U ItoEBMfcfc-aflStt-IWfc: 

4&jb»# 2 &ftfim&m 1 ^mttfflig^^— y- 1 me^ 

**/\^®<offi%in2&ftk<Dfflicff&-tZ. kz.hv> 
fH 1 W«S-I«*'<— * ; fc-it^ME^ 1 >g«S©i!frE 



2 

x : *m#mfc±x*&m<Dmkm®;(Dfik\z.mm£i?iz 

y •■fe-«/tti(re^*#*«rtoy-^«Jtf, 

«*sJ:tf kw >m®x*i>ox, iSf+^^«^i!f 

Ey-^®«SrH9EKWVtl«t^blHT5, tr^ro 

mmf-^^^mm^m 1 »»«?±fc#ffi-rssB iraw 

WE y - ^«*^Bi9E-r 6 UMB^- -r */M!l*£©3g 2 

<n±\c&&i-zm 2 t » 

SfTEm l R*«w±(c#?£rSiltRy- h k *m*-z> * 
=t y • ir/PCOT P-r ; liliET u^C rtroWElS^cO^J^ 9 
*>Ml^Jt*S^T#^^-y • Hr/uroffiEKW^ifcfc 
****i5»itrs'Mft; SfiET i"( PwtMem&am 
20 o 5 2?iJld^^-C#p< * y • -tr/ucoftrE >® 
«fc«-d-*ixSflE2 \fy YU ; ME7" WAoiTEttK 
wtTcO^^iffJcio^T^-y^ey • -tr/KOmiEiltRy 

©ffw 5 2 fx >x*y * y • -fe/KoWESRy. 

-Hc«-&S*b.4*2a*US ; «TEiglffrt<a#^y 

• -tjunmmfflfflv- Yixg&ztizm 1 Mmn ; we 

^2trrtco«-p<^y - -k/uvmUfflWV- Y\a&&Zti 
*>%2U®Wk ; *JJ;O t BffE^i^*JJ;0 J mrEm2tTrtco 

30 »;lcJ:oT«l**ixSri:*r#«i:i-6^^yyh- 

y- h • y^ysis c 

m*«5] ^yy j/ h - y- h • ^Dgttfco 
x : ^wm&±.X'miw)km&nfrk\cmmzftz> 

**\) • ir/ucor KffcoX iftETWrtro&y 
y --tr/K^ 

l"f^S«tfcoT, «TE^-V*/«^H*!WlWEy-^* 

40 we k w >mmz.mmi-smm?- j r*si&)$a>m 1 a 

©±lc#iaE-t- 5IMb«9-a<k*-8MI:4WI«i i , 
ttiE^ i R«e©±(c#?ti-5iitRy- h t ^<tx^y 

* y • -fe/UCOT ; #JET l>"(ft<DM%m&<Dm<D 0 
*>^l?iJlc*s^T«-y^-y • -feyKOiWEKW >««Ki 
JS**ixSSBl hi» ; MET Wrt«ffiE*»©y>J 

so co5* 3 ^2^j(itj^T ! §-y^y • ■tJi'nffimY'i'4 >m 



t# 113 ¥11 -74389 



3 

®\cm&ztizn2 \fv bm mmri-^^mmmm 

• -t/ucDHtifsfij^y- hicfe&ztizm i%m& ; mm 
z>M2®mm ; &£vmmm in&£wmmm2fift(D 

[000 1] 
[0 0 0 2] 

micm^mm^m^mww-m^^ru (eeprom: Ei ec 

trically Erasable Programmable Read Only Memory ) 

ZbfrX'ZZo EEPROMir/Hi, «#SyHr7>- 
v 5 ^^ (FET: field effect transistor) (£>fl;SC#J{£# 

ffiSriffl^U *tl\Ct. 9 EEPROMir/Wy^ey #<££(»]$ 
[000 3] fif&fi, EEPROMir/Hi, K U-Y >•{!(]* 3/ h 

'$7- hoTizfozffimmftnnffi -yy ■ bft 

-5, Z.<Dtc£>, EEPROMir/H^cDFET li, /n^?^^ 
*J^T(2S£ L<&V\ EEPR0M-tr/K47°D;/7 
[0 0 0 4] /a^7?>^«^#l4, y-*{ii 

y^aAO^s tigers rt^-c-t 5, y— * 

ftij*5/ h • =*-y y-t&A£ffl<^TEEPR0M£:/n:/7 5>' 

i"( ^mmcm&LxBi&ztizmwy- b^bm.^ 

-f 3„ ir, y-*<&ij* y h • ^ y -vttAtcia 



4 

[ooo5] %r>x, n^m^^ntsmm^m u 
x-rz>jjmkz&-tzzbtfm\xibz> 0 *tc, ceo* 

[0 0 0 6] 

10 [H»J] -JRIC1, **Wf±5pff»tt>*!> (NVM: non 
volatile memory ) SISt, NVMSICT y -fe*-f 

#3!9!K:J:'?> NVM 3£ffite, y-^ttifi 
<a^*/M3M£tf>Jg 1 gR5#<D±(£#£1-3f|5ffly- h 

t-sii^y*- ht^-rs^yy hafftns 
b7>i>7-# (fet ) ?r«x5. nvm mmzyvfyi 

y wiy— •+ 7®?+ * /na*<&» 2 n^ft xmm 

Xffij&ZtiZo I^Uayfii, *©«ffc?BfiR**iS 

Si?fh7^7'*"^-1' h (charge trapping site) 5^ 
tf. NVM iSStt, fcfc^.tf]E7L*^0»2«tt©««f* 
+ yir5r^ j r^«l|E^e>^L->y ^vg^lcaAfS 

rttd«t9^*$tt5. nvm mi^hT*—? zmz-mz 

AD^ixSo FET <D KWVjdig-g-^tlSK's' MS 

[0 0 0 7] illt, *^BJ{CiSNVM ir/H O^ifcO 

^yy y b ■ y-h • y^E-ygfawairMigxfeS. nvm ■ 
-fe/H 0(1, iSffil 2Sr^-f5^f*:S®l 
¥mmt&<0*ft±.lcMtiiZtiZo Mb LT, 

Suit p #ms?o->y 3^s«xfc5„ £*Tfcttw 

$ttS<t9»-l, NVM 1r/H OttS^lWicSii (^13^7 

on, m%ft^m£g&^mtemmmRi**\) (eepro 

M: Electrically Erasable Programmable Readonly Mem 
ory ) 

[00 0 8] afcy- h«jf 15U.1IR11 <7)±\Cft 

fctzmnm 1 4 t^m^ 1 4o±wji^y- n 6 1 

^HixSo asi^- h 1 6(1, SVMcStiRi-fSlWfi 1 
y-* (nra) )JC^L*<J3 OnmCOff^Sr^rl-^fl^SZlK 

ft v- y 3 vit-fc 9 . iiwy- n 6 (i, 1 4 ± 
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<fc0»fS£*t6. #*L<tt. mw§tttckx.tt, mi 
5 0nm/.£I^U(>)3 0 0nnWJ9^S:^"-f S^feffiv'y a V 

jK^a^SftS. Sfcfc. a*W-M 614, if^m 

msw-r * vfc i xify tea t *^ ^->x* k- 

[0 00 9] Kl^W V«*2 2 #»fcy- h 1 6 CDffilJfg 
17i:fi^$;ft,S„ #Ji:LT, fcixtfy VSfctefcSi 
-fty/i^n -ISIJtfM^ySrgSi lrtlcSA-fS 

[0010] tct TLtt-ffltis y^V!23/i if<0^m 

mm?- h 1 6 wfflijn 17, is fcwwrss* 

y 3 2 3 14, fc t x.tf*?J 5 nra/j:!/'' Ufa 1 5 nn.<DJ¥^ 
*#U j&g^kynir*£fc<4r#v>v'a v^nir** 
JK^-C7&S£;h,5. fJ^k^n-fe^li, ffiiJSl 7, 18 
KXo-csJRy- h i 6 Srk&'fbl-sro-c, -ftflsS'SJ 

= 2 3 liffllffi 1 7, 1 8te»oTt»J*$ixS. fc 
SH^JIcfci^Ttt, IKf- M 6 let iJiSSteitfc 

Hifi«sjjc*5^Ttt, -mtisv =>^M2 314, s^y- 

h l 6tJ:»)«ai*ii4v^»«ai 4©tt#±WBtf$ 
ftS„ fcix.ll ifaSnnifrl^Ufa 1 5nm«0il^Sr^--r5 

g-fb-> ^yf2 4 ds-SS-ftv y^>!23 ©JbfcT&j* 
$*k #4L<ttfk^*^nir;*fcm*T^***l 

2 4CD±tc7K/&$;ftS, Ziftv'y3yl2 8li > r# 

5:ii!ff5, 

[001 1 ] ZIMk^ ^y|23, g-ffcv' ^y|2 

4 *5 xxfzmt-y v 3 2 8 f± % mim-mcm-&. 

{Ufa (0N0: oxide-nitride-oxide) ^g|5 2 5 ^MAt 
So rtuli^att^flgBi t,!^<iixS„ 0N0 ffi/f£52 5 
IC*51/ >T, ~IWk-> U3^12 3 H:j£ft0i*MI t Pf 14* 

zawb->y 3>-ji2 8tt±«*«JBt«ftf*t<&. nv 

M ir/H OSrT'n^^^^^l-SPl*. Sffi*+y-ir 

T'tttffl^ixS. NVM -tr/n 0«SAft/i7*-^i»»*Sr5g- 
-fSfcfclCte, -g»ftSJ|2 3 ilMlf 2 8«SJ|E^ 
:i«U>, ^SJf2 3. 2 8F*JC0^R|£: 

ft'hR ##4 LV>„ lft->!)=>|2 4© 

{kW£l4Si 3 N 4 KRfejtelr^ ir«rS»ra#fc^ 0 fc* 



Xlt ^{k->y=^®2 4tt, Si x N y -C**ix5Yk^» 

[0012] WfaV— h 3 2 #0N0 «fSSP 2 5 <£>±IC# 
S-TSo S<J»^- h 3 214. iliRy- h 1 6{iB^-f S 

mat 3 it, ii3 1 tc*M6]-rsffiiM3 3 t^w-rso 

«fc LT, IW»y- h 3 2I40N0 «Stl52 5±tC^tt« 
Stt* tfi* f a V*J «fc X}*9 ^ ^-f 5 - t Id «t 9 MA 
$tbS. JfSLOt ^mS«^2 0 0nn;fc^U&3 0 

^■n-ir^5rffl^TONOa®Si5 2 5 ±(c^jKv ; -> a 

S„ fl/^iSi. WW**- h 3 2(4, WRV— V 1 6 

5:iis»su\ ^e>(c 0j^y-h3 2i4, fctx. 

WtS/at^ll, M^y-h 1 6WfilJSl 7lifS 

20 -rs. l*» l, a*y- h 1 6 nmm. 1 7 ic«iofc:#« 

f B ->y avffiJS^^— tH±, NVM -fer/H OWKf^iCttM 

#livV $>sHiS^l[c*DV>Ti4, :h«o^(ox y 
T>y&m t Pi^f&&$ti, m 1 tcia^$ti.SNVM -t/u 1 
ot^So mommm (H**-n m^it 

^— y-^NVM ir/H O^-cDT^-tr^Sift^iix ^H&ftiE 

L"</i//iifroa2smflEU"</wc^$tis. 
[0013] sj^y- h 3 2 ©flfis 3 3 tmvi-y- h 1 
6 omm 1 7 1 icztizti® ot, fci namt®?.^ 

— y-3 4, 3 6 4if«)»«tt^^— ^iflJ»JiR$ix5. # 

30 tL< (4, Sft;*;*^— y- 3 4 t±w»y- h 3 2 £3 

5o y-^m««3 6j4^k#»^^— y-3 4ir8-££tt 

S. ^Ji:LT, fct^.«y V*fc»4t^2|-W«C^©n 

mnmn-i ^-vsraA-rs g ES-a-^r tvaA/ot^ 

Srffl^T, y-^«*3 6*»)*t6. y-^^«3 6 
*sJ:tf KWv««2 2f±, Ztibnmc*?-**^® 
3 8^S^1-S„ fv*x.5i, ft^vf«3 8is, 

/U^Jg 38ffl^l g|5^(4, 0N0 2 5 jaiOTJ^y 

-h3 2<OT(Cfoy, ^■•V^l^«t3 8 0ME2gP^I4S 

40 ^y- hflSigi 5 -n- $> s„ a^b*^^— y-3 4, 3 

5I4NVM -fe/H 0ldt3^TI4ffi#T*foSr irSrSl^rjg^ 
NVM -tr/H O^a-fk*^^— y-3 4, 3 5^ 

- h 3 2 (DfiiJH 3 3 irS-a$tuS. 
[ 0 0 1 4 ] 0N0 mm$> 2 5 5r3E*ffi 1 2 ilC^fig-TS 
yn-tr^tCt*}, il^y- h 1 6O±lct,0N0 aSSP^ 
^$ttS o S^y-S 1 6±^ICfoS0N 

offlmut, i^ffii 2±.\z.h<omt<fax'<— y-3 4, 

3 5 ICt D(Sa$n/«C^0N0JigP2 5 WgR^- (07^* 
so f) ir^J, ^.yf-^if - ya-fe^jc:t5l''T^$ixS. 
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is I) =Wk^«ig4 2#aiRy- h 1 6<D±f£#£ 
U NVM -fe/H OOMy- hWSt LT^tg-rSo IS) 
->y 3^flS-fr»«3t4 4*sy-^ffllgc3 6©il: 
#£U nvm ir/n o©y-*®|gt UT^tg-fSo $ 

fcl#£U NVM -fe/H OCKW^Wi Ut^Bg-f 
5, v-y =»Wfr&fc*3i4 2, 4 4, 4 614, SMfc*>i 

es-a-> y => (-y- y f--f k) t>pf « n 

5„ ^-ft-g^lf iii4 2 , 4 4, 4 6 14, NVM -fe/U 

1 0 ft <D3?£&ta£g^1-5 NVM ir/H 0rottfi6 

^acs-r^c ua»u ->y = ^t**«Jt4 2, 44, 

4 6I4NVM -fe/H Ote#V>Tliffi&03fllfi£gB#-?S>5C: 

[0015] V-ft:-&#l«ig4 2 , 44, 4 6 Wjg. 

fi&&(c, ««i i±lz&m« (18**1") 

-#»J**il, WW^- h 3 2, iliRy- h«S4 2, V 
-*S®4 4tJJ:tFKKyti4 6l:S»^$ 

[0016] Ei 1 1±, mm?- h32 &m&.y- b 1 6 

#^f s ->y 3yiM#y- Kc^ofcffiiJig^^— y-t ut 
*»e-f5. »j»y-ha*±K#asLfe^aNo «sg&2 

11 4;SSKg$*bS„ W^vaA^HtfL-C. »J*y- 
hi«^$nsy-^ffi«3 6^JFM$nS, I2|«g 

^^mtmmm 1 4±^r^^->a >-$n, «g?p 

jf- btoMmx^— 9- k Utility- h J: 5 

[0 0 17] ftJ&^ixSJ: NVM -fe/H 014, p >g 
©ttli^, ft#oHJfi^J(cib'^-ci4, NVM -ir/n o 

14, n #1t^##&«rtKffr&£*xSp 

7V y V • f- hFET -CfcSc »J^mS^J(C*3l,>TI4, 

NVM -tr/H 014, n rt£KM&3ft&p 

3>«3go^*^rtfc^$ii5n ^-y^/u • *y°y y h 

• f— hFET "C-feSo $ f 5 (C»JwHJS^J^*i^T(4, NV 
M ir/H 014, p e»«S^{*S«rtlC7l&*£iT,Sn % 

hFET 

[0 0 1 8] (211WNVM -tr/H 0— WT^ir^tt, 3o 
<o£|5#£^if : -ff£t>%, NVM -tr/w l 0 £:/n ^7 5 > 



Zk. NVM -t/H 04rm*-f5wi:*sJ:tWVll A- 
1 0^t>x— ^SrSE^-llSr it?*>5. rixbf*, NVM 
ir/H0©My-M6, ffflfay- h 3 2, y-*1B 
4e3 6*3 J; 05 b'l"(l'W*2 2Zffife<0f&mC'UTX 

[0019] nvm -tr/n 0 ^fl;^tc7°ny7 5; yy-f 
0^7; Vi/ii^y- hSffias, s^y- h 1 6 icswjq 

Jtl5. 7°n^75>^- KK vmffi4 9 tift^y'a 
fy^slf- y—xffii& 3 6(c^p$tu 

n^7; V^fttfSHiy- hfllffi/iSfflWy- h 3 2 iC^D$ 
MkLX. ^B^5>'^«iy--HEli. #5) 

lJj?/U-h/i^L-^2/j<-'Pb, 7'o^7;^-y-^S 
JII4*5 3 h Li^ 5 h T-, y a ^7 5 >^ittJ 
h ^ 8 aK/u h /<c^ 1 0 7j?yl/ h T*fo 

[0 0 2 0] y-^ffi4c3 614, l?W^«2 2 J; 9 

•y-bFET 1014, SfiflBIb*— KT?»fPt-5. fll^ 

7-0^7; vi/f (4, y-*«*3 6j5sfet 

1 OO h'WVi LTHsEL, K U-l' V^H% 2 2 jtfFET 
1 0©y-^i: UT*iBi-4. as?y-n 6 

14, SS^^- b«igl 5<DT<0?-v*/umm3 8%ftV> 

'pt£<ki> mmmiztttctf , k u-c 2 2 wflji w 

30 h«igl ScDTW^-y^/i^lgcS 8<^|fP^^-vlc/j:t> 

Y>«jJ2 2H*4U hflHSi 5 km®? 

- h 3 2 tror B 1W^-y^/^4e3 8^§riiDTiPji$ 

■o«»^- h 3 2OTTfc*>if L -lr*A««3 8gp^{CiiJ 
ii-rst, SiJ^y- h 3 2»c*i»t5i««EKJ:9 3l#o 

i%**y j n>mfcv>>!§2 3Sr^LraA$^, w»y- 

h 3 2 Wfiijffi 3 1 idPft-r^^bv' ^y|24 OflJ^ 

oix, ©J^<7"- h 3 2T©ft^f«3 8^0MI 
mffi^±a s 5o rrofesb, ^•y^^«c3 8Srii5^jiS 
^T/45i9, h • =3f y-¥aAro)SatT/4 5 -5„ NVM 
t/H 0 i^y n ^7 ? y ^iE^ii^ ixfci, &A 
$*ife*t!>+»44ft->y ^>12 4rtiiJiffi$tbfc^ 
flgcoiSic/iSo %iWamm. fcir^tf^ai^NVM -tr 

/H OtCtS-^^ix-So -f NVM ir/H 0^7°D^ 
so [0 0 2 1 ] 7°n^7 5 • ynir^coP^, ^-y^/U 
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s 0 jffjKs, -fa? ^ifm^-vnmt. a 

8f.5:S'W8tcHl;lS. a>< L,T, NVM -fe/H 0£7"n7* 
[002 2 ] NVM -&./U 1 0 «r«*Wtetfi*1-5K:tt:, ffl 

&y-*«jE£y-;*GWje3 6K.epflpu m*y-^s 

BE J: 9 tffi^tB*W»y- haffiSrWy- h 3 2 {cRl 
Jp-fS. WiLT. iB£y-7®Eli, *&5#/H»*n 

u$ 7 y x\ m*mw- h nfctm- 1 

*^L#D-9#/UhT-fo5 0 iS^^- h 1 6*3j;t>*Ku 

u-</K fciittf«E»«ffii"</Ht*S^SixSjJ\ foS 
^tt»*l«t<Bi:-f-4C.i:#-C#5. NVM t/H 0£i8* 

&7*- h 1 6 IcML, ffiiti K U-Y VflffiSr K W 
«2 2K:BWnrr5. r©i*iH*a«y-HlJEtt?B* 
KW>-®IJ; 9 \ MbLX. ffiiimViy-hn 
/Eli^-3zX/Ph/ t C^L«J-0. 5JjOubT\ iHiKW' 
•Y >«Ett»«l«E-C*>5. a#?7*- h 1 6 tt, 
v««2 2 J: 9 tfi^«ffiU"</Hi:*>5©-c. a#?y- 
h 1 6©T»ft^/W3 8 W#l±1ft!SK:#*«tt* 
*?o 0 NVM irA-l 0SrjB*-f5»J©ft»lil(6W^i3l^T 
2 I- ftl, > U$ 5 h (DSffiriS K U-T Vffllf 
2 2(cR]Jq$tt, KK>'fflljE2 2i»f)fir^t««3 
8 + y f©ttAi5ioTg: fefck* J: 9 (c-f 

5. 

[0023] y-^^3 6 bumf— V 3 2 £©P>g 

©. fc t ^L(iB 1 4 tfA' h L#J 1 9 sJOu h ©i^®£ 
g©fc#(£, fM$l7*- h 3 2Troft^«3 8^ 

-tr*KJ:9, y-^ffl«3 6{c&mi-Z?-T 

**«*3 8»^rt-«B^~jE7L»«r»4-f5. 3E©m 
S^t y irffcSiEJLH:, W^f- V 3 2id*3^TAco 
«ff(;:J;9§l£ottibftSo *^-*t!JtaA^ 
■fc^Kfc^T, jETLaMfklftJI 2 3£?>LT, 0N0 mM 
SB 2 5K»^k->y 3^12 4*Te£A£ft, tltJlft 
~>y 3V12 4rtC0«^-t^-g-rS, fr*L<(2. 

fc5i*f±Efc**3ft<5*-CiR<. *H*«EiSNVM ir/u 
1 oa»&l»£Sft<&i:» Sfki/y 3^S2 4tt3tKW»£ 

©*#g"b, ^2S&Sffi, tcbA.t£tfcm.Ot>mu -tr/H o 
rtfct&lrt^ftS. -f&fc>*>, NVM -fer^n o#iB*£ix 

So 

[0 0 2 4] m£7n±X0)fg\tt, tft->!'3>'i2 4 
coffin h 7 y7--<M hrtfc»iWSft5*Srtt, ^-r-* 
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£ftS» Sffi h 7 • If-'f brt©mW 5 Fowler-Nordh 
eira Y^^/V ■ 7"n-tr^^t3^TS|# h7 7 7* • h 
iiffi^y- h©Wt?««»S:ai:Tlli!l»y- Mc&lW" 
3JH*7*ci-fc;*i:Ifcifc1-5*, *«M©tlS*7"n-fe^-e 
|±, 0N0 mm%2 5rtfcff<^±»«MW2 8j8«rflBfcfc 
!), ^ftt£J:9NVM ir/n 0 ©7-*&}#^&g£ft 

So 

[0 0 2 5] NVM -tr/H 0;4>e>7-* £S?^$tSI-li, 

2 KBWjp-rs. '>/i< 1 1>, a^y- h«3t 1 5 ©t© 

^-r*/^SW£3 8^©BBfiSE^fc*W0Kfty-^®E 

i •? fcii5v«a^-7*- h«jE#a#i7*- h 1 6 (c^p 

£ftS. *»< Lt, a^y-h«^l 5T©^Y^/HSH 

J; 9 t iS^K® K vttffi*5 K W vfflJ^ 2 2 tcPriAp 
$ftS„ 0iiirLT, BSJRftlUpy- h«Ett, #5 1 tfU- h 

L^J 2 h -Cfc 9 . a*Ry- h l 6 tiWMmS.\f)[} (- 
fe-^^ftSo PJirbt, S$g®IV DD r±«3Jl?yi/h/jMr'> 

v DD (i s fciill, fto. ..9#^h4k^LJ»i. 8#/u 
h-CfoSo 

[0 0 2 6] NVM -fe/H 0i5/o^75^^5i, 
mm?- h 3 2T©tft->.!) ^>| 2 4 7JS^(C3t«$ft 
So ©J^y- h 3 2T©ft^«3 8g|5^tt, 
y- h 3 2 TOgitis yay|24 /J5HKW(cl;mW i: f I 
30 ttot#OH 5 firH««EJ:9*^ISMS«ES:*-*-5. NV 
M t/H 0i!|NiSJx5i, »J^-7*-h3 2Troffki' 
y =yji2 4ttH»Mj{c^fttt'*M4tc&5jK fcS^li 
IEic*fl;$ftS„ ffrJ^y- h 3 2T©f-+^/^«c3 8 

9 t>te^M««EE«r*-rs. ttJR»J»y- h«ffitt» NV 
M ir/H 0^7*n^7 5: >y$tlS»^, Wfaf- Y 3 
2T©fi-^/^fS3 8 8P5>©B8ffi®EJ: pfii^ids 
*fc, W^UUf- h«JI«, NVM -tr/n o 
«SiH*$ft5»&, SlJ^y- h 3 2TOf+*A«tt3 
40 8gp^-©BI«mffiJ:9iS^r ir>4S*f* L^o got, 7" 
5 V7$4xfcNVM ir/H 0 fab?—* 5rlrc^S 
#frl±, ft*^im3 8l4^ttti49. ^i^iiS 
ftSm^li, fci:^li^)2^-<7n7y^r (^A ) 
Tt'h^\ fyM8 (BlltllH**f) ^LTK 

li, w©/h^i/^St.Sr«l*PLT. NVM -fe^iOH, S 
l^Sffi, fciiliftli ^SS^^So r^*$ft 
fcNVM -fe/n 0^?>7— *£9o^EiS#&H:, ^■-y^/i' 
«lge3 8tt3J*ttS:«*>, ^ wSrSSftSmffitt, fci^. 
so tfjfoi 0,/A W±t*#<^S. Kw-f Vi«2 2(aBf 
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I0 0 2 7lK65^ot^W, y-^«*3 6ttK 

NVM iryui Otetfffl^ixS^-^fcJt-r 
ttt^MI (HltttHSWf) 
2 tt»fty- b«i§ 15fcJ;8»ft^!l3>'i24H 
11, *ft'>y avl2 4rt©t«i:H:XWiiK*»l5"e 
I1NVM ir/H 0t£*5^-tH:>h£v\> NVM -fe/H Ofcif 

[0 0 2 8] H2tt, *^5^«cJ:5^^y^h-y-h 

NVM 0C0iaj^B&glT*fo^ o NVM gg5 Oil, 

(H2fcf±H**r)'rtfcffrt**t, ftisnxm 

[cm&lZtifcX^V y h ' hFET 
6o y h ' hFET II, NVM SiSOfcjbVT 

- ±A>b LT^tgr^>o TKrt^y^ 
•y-hFETd, KWyWfc, 

*A«««5>«)±^#ft+5 P y-*« 
**tt«i»±fc«#py-f swell *»t, a^y-h^ 

fet n, i tr y hOr-fZ&itoirZo S£oT, 

rt^^^U s/ b - V— hFET 11, NVM gf 5 Ofcjo^T 
h • "fe/UirfcWittSo #£L<«\ NVM gt50 
rt^^^y yh-y- hFET II, El 1 IcH^SftS*:/ 
V y h • hNVM -fe/H 0 fc«Jtfi?l»C«|Ll\ El 2 
(1, 4tT4?iJI-IB?iJ^*vfc 1 6fi©fy h • ir/w^^ 

«Wtc«t0, NVM 815 0H, ftS<a»cofrittE^$: 

[0 0 2 9] NVM 5 Oil, y-^^5 2, 5 4ir, 
m$im 6 1, 62, 63, 6 4 i, MAM 7 1, 7 2, 
7 3, 74<t, t'5/hi8 1, 8 2, 8 3, 8 4 t 
LXT?±x£tlZ 0 NVM 815 0ft<D\fy h ■ ir/U 
II, 7 Wrt<£>*:<Dftfi, fctx.tfff##*5<tt/5ij## 

t/H 1 0, 1 2 0, 1 3 0, 1 4 Oil, ^tl^ftlM 
1, 12, »3*s«ttf»45iJlc:ffi:|l-r5« *2frt*5^ 
T, t* ^ h • ir/U2 1 0, 220, 230, 240(1, 
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»2, JB3*5J:a«4Wfctta-t-5 - Jg 
3tTfC*3^T, tfy h • ir/U3 1 0, 3 2 0, 3 3 0, 
3 4 011, ZtlZtlMl, »2, JB3*5j:tfJB4jlJK<fi[ 
g^So SfUfiiC^T, fs/ h -irA-4.1 0, 4 2 
0, 4 3 0, 4 4 011, ^ttftlll, |g2, Jg3:JoJ: 
tfg§4^C&S^6 0 
[0 0 3 0] 2*1, $Slft(D\fy h • ir/H 

1 0, 1 2 0, 1 3 0, 1 4 0(Dy-^112, 12 
2, 1 3 2, 1 4 2tth?ft»1gt£tl& 0 y-*H5 

io 211, ^2^^^/ b • ±1U2 1 0, 2 2 0, 2 3 0, 

2 4 0£0y-^ 2 1 2, 2 2 2, 2 3 2, 242\Chi 
ftWSSRSftSo 411, Jf§3tr<Z)tf y h ■ 
ir/U3 1 0, 3 2 0, 3 3 0 , 3 4 0 (D y— * 3 1 2 , 

3 2 2, 3 3 2, 3 4 2 {C*ix-?fJxg5ilSc$tl5o y~ * 

4(1, f&4Tf<D\f y h - ir/1^4 10, 4 2 0, 4 3 
0, 44 0^y-^4 1 2, 4 2 2, 4 3 2, 4 4 2C 

Z><nx\ m£7v y?*Bj&1rZ> 0 ^cofcfe, nvm mm 

20 5 0(1, mi&£Xf%2ftft<D\f<y h • i?/UT*fl!^$n 
SfctOi, »3*5«fcU^4frrt<0tf3> h • ir/UT-«^^ 

[0 0 3 1] 51^6 1(1, miftWy h -t/H 1 
0, 1 2 0, 1 3 0, 1 4 0«y-Ml5, 12 

5, 1 3 5, 1 4 5fc*tb-t # ix«iR*ftSo »*y»6 2 
II, ^2tT^tr^/ h - ir/U2 1 0, 2 2 0, 2 3 0, 2 

4 0 h 2 1 5 , 225, 235, 245 (C^ 
tl^timWtZtiZo «US6 3tt, ^3^tVh-ir 
/1/3 1 0, 320, 330, 340 COiliRy- h 3 1 

30 5, 325, 335, 3 4 5 iC^tb-Ptlg^S tl5 0 S 
6 »4ff^)ts'h-t;U4 1 0, 4 2 0, 4 

3 0, 4 4 OflHIfty— h4 1 5, 4 2 5, 4 3 5, 4 

[0032] mmm 7111 m 1 tr^ h • iryu 1 1 

0, 1 2 0, 1 3 0, 1 4 0<D$iJ$iy— h 1 1 6, 12 

6, 1 3 6, 1 4 6fc-tft**ixS8R*ix5 0 MWUKI 7 2 
(1, ^2tT^t c ^ h - ir/U2 1 0, 2 2 0, 2 3 0, 2 

4 OGOffiWy- h 2 1 6, 226, 236, 246 (d^ 
*t*hSBKStb6. i»j»7 3l4, mSff(Otfy h • ir 

40 /U3 1.0, 3 2 0, 3 3 0, 3 4 0^)$JJ^^- h 3 1 
6, 3 2 6, 3 3 6, 3 4 6 K^ttl^tuaaK* M 
©Ift7 4(1, ^4tTtf>f y h • "t^4 1 0, 4 2 0, 4 

3 0, 4 4 OCOftJW- h4 1 6, 4 2 6, 4 3 6, 4 

4 6(C^^n^$tt5o 

[0 0 3 3] \f y hj^8 111, f&imWy b • ir/H 
10, 210, 310, 4 14, 21 

4, 3 14, 4 1 4»C*n-Ptt»aE*ix5« t^hS8 
2(1, %2m<0\fy Y • ir/H 2 0, 2 2 0, 3 2 0, 
4 2 0(0KWyi 2 4, 224, 324, 4 2 4 
so tl?ti&m$tl& 9 \fy bms 3 11, M3?iJC0t> h • 
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t/H 3 0, 230, 330, 4 3 0^)KW>13 
4, 2 3 4, 3 3 4, 4 3 4 K*^ttS5«SilSo ^ 
ryhj»8 4ti\ WiAmw y b • ir/H 4 0, 2 4 0, 
340, 440COK 1/^144, 244, 344, 4 
4 4lc*ft«x^£ft5. 

[0 0 3 4] NVM 3£B 5 0 fttO fcf ^ b • "fe/Hi, BuffiiC 

*fctr\, fcirxfi, y-^*5 2*5±Wy--x|(l5 45: 

<0^1, »2, JB3*5itf»4lTOK r y b • t/K^y- 

LT, NVM ^15 011 II, JS2, #3*5J:tf«4fT 

£o ^Wi»7 1, 7 2££l>M^U ffHj^i®7 
3, 7 4S:3[v>(c^-r5rirtT^So LT, IB 
1 *5 «t WIS 2 fTrt © e r -/ h • ir/Hi 1 o(D©J^$r*^- 
U *3*J:t/»4fTrt0^y h ■ -fe/utt 1 o<0««» 

[0 0 3 5] NVM 3£B 5 0 ft£>£ tf 5/ h • -fe/USrflSJK: 

ir/PrttC^^n^x-^^, t^hi8 1, 8 2, 8 
3 £ fctt 8 4 &ffitiZ>nffi&&&ir 6 r £ fc J: 9 flSJ 

\Zffi3si~?>-t&-?Z?>o SfoT, NVM g!5 011:77 

[oo 3 6] nvm 3SH5 ortotr^ h - -fe/K fct^a 
\fy b - ir/H 10, 12 0Sr«SC6<jfc^n>/9 S >^ 
-TStctt, fctx.tf^J3^b/^^L^5#/U h(^y- 
* ■ ^cr^^^^^SJESry-^iSSS 2tcPPJp-f6 0 
£ x.tf«J 1 h ft V * 2 b COB 7? 
5^^«flESra«iKl6 l»cBiJp-r5 0 Jg2, JfS3*5«fctf 
^4tTC0h: v ^ h • ir/Wi* f^h-t/H 10, 120 

186 2, 6 3, 6 4(CTO-T5r irlcfc V*7{cte% 0 
tz t z-ttm 8 b ft ^ U«J 1 0 h ^lH/n ^ y 

^p^7;y^tfflt y-* • ^p^s^ttEJ: 

EVdd Sr^y H»8 3, 8 4{c^p-T5o tTyH»8 
3, 8 4iC^P^tu5mitf^h-7 p n^7^>'^»JE 

JEirco^tt, 3 1 4 0coil^y-h 

1 3 5, 1 4 5(D^/r(7)T^^-y^^^gB^(7)g8fitm 

12 \fy b • /n^^^tli^fy h$8 1, 8 2 
{Cff]^D^tl5o fifoT, k*;y h • ir/U 110, 1 2 0# 
Jr^kteV* S<Efi6ft^~ K-CttfN-TS. f^M5 
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/p^7;^' ^nt^oBH, y-^l i 2, 
1 2 2 ftf s> h • iryui 10, 120(^)KW>tLt 
*ft*h«1IBU 124lif^h-ir 
/H10, 1 2 0©y-^t A 

1 2 4d>e>-5rtL^I6±L, 
try h -ir/H l 0(OS«^-M l Stffflffiiy-h i 
l 6 k<nfo<n^**M$&tei>xi\fy b ■ ir/n 2 oco 

hi 2 5 t^y- n 26 bomv?-*** 

110, 12 0OW-M16, 12 6Wt^ 
/^«««B»fc-ttt^ix9J*r5i:, »J»y- M 1 6, 
1 2 6{ct5V^TiB5«E»c:J:9 5lto*t?>tt5o 

y-ni6, 126 T^^mtsae^rtcom^f h 9 ^ 
^- h^jcaA^ix^o m^ftir^Acoa^^f^y 

t«ffly-Hl6, 126T^h75/^-f^ 
hrti£&A£jft,5£, flJWy— h 1 1 6, 12 6T<Of 
^r*/u««SB^(0lB«[«ffitf±aS5 o ^< LT, \fy b 
20 -ir/nio, l 2 OSriKtt5a8K^T^5> h • 
y ^aA^iiSt>T^5 0 NVM 3Sfi5 0^5>^n^ 
7^^^«E^l»*$ixfc«, aA$tifc^r-r y irtttW 
fly-Hie, 12 6T^ISh7y^-f-T hftlc 
a^>o ^l^Sffi, fcirxiail^fyh-t/Hl 
0, 1 2 0rtfc»j(ft$ixSo t^ey h • ir/H 1 
0, 12 01fi?u#7 * y?£i%Z 0 
[0 0 3 7] NVM mWBOWyb • ir/K fc^ritff 

30 mZ*%mB7 1, 7 2iCfpjpf5o ^I^LT, ^5# 

^ b ft^ l^j 7 h <DjE<nmj£z y-^^*msE t l 

TMl, l^/Uhft^L^-9^h(^A^fl: 

$6 3, 6 4 &<ttfMMft7 3, 7 4tt, »«t£E^ 

6 2io£Xfi\fy bBS 1, 8 2, 8 3, 8 4 teSfl!iai± 

6 1, 6 2&£Wy b&8 1 , 8 2, 8 3, 8 4ttS 

40 /uhft^Uft-0. 5^uhftir^S^m*mi±^ii^ 
$6 1, 6 2{cfpjp^^ fcix.tf**6«ffi*^try 
htB*«JE^tr 5; 1, 8 2, 8 3, 8 4{C^iP$ 

tl5o mift&ZXfMZftWy b --tWWRV-b 

^itf^oJ:^2fi : ^t^ h • -fe/^^+^HHWttft 

t X tfjfi 2 ^/U h ft 1/^ 5 h CO^ffift if(0\fyb 
m^mi±t^y bms l t 8 2, 8 3, 8 4(CEPAP£ 
*t, b*i'J>'frbmiftt6J:Tfm2ft<Dt:y b • ir/wco 
so ft*^«W8oTSS*t y ^^ffiA^ti^r tSr 
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[0 0 3 8] %\S5i.X$W.2fs<F>\ly V -±/U(Oy-7. 

bum?- vtcomn, return i ^/uh/^u-j 

-So &A£titciElLtemi&£Vn2ff<D¥y h • -fe/u 

©it h^^-t-r hf^x-is^t^'a-rso #*l< 

l± N ii/ot^il, mi#£U t %2ft<Dt'y h 

■Ctt<. n$rh7-y7- *M Mi, igiftS^Dt^Kii 

5 0*»?>|^*$n5i:» f£l*iJ;T/»2fr<Otf y h -± 
/Wgffi Y y y-f- -<M Mi*ftWK4M4£>-5l<MiIEK: 

SfiS, fci:x.lJ^ao^lf y h • -fe/H 1 0, 12 0, 
1 30, 1 40, 2 1 0, 2 2 0, 2 3 0, 2 4 0rt{C 
ttiWSJx*. -Ttefrh* NVM ^S5 OW^l*3j;Utm2 

[00 3 91 NVM 3£B 5 0 W t' s' h • -f?/K fc t itff 
y h • ir/U4 3 0, 4 4 OiO^r*— ^SriS^StSlCfi, 
m 1 9ftfttt«I£$r3*ttft6 4 (cPPip-r5 0 WbLX* 

i /jow m^ u$ 2 ^ hommwt&'Q&.Amvtift 7 4 

/Hifcfs/ h • "feA-4 3 0, 4 4 Oi^b^T 5 — ^ro^® - / 
6 1, 6 2, 6 3, 6 4 {CfMP^ 

srttcj;!9^-7»c-t-5-i^»*bi/\ y-*K®m 

BE, 2, 5 4CMt 

5. m#'^M^UiS2/-}U'h<£>JJI 1 tV h|SSi®BE 
/iSfcV h$8 3, 8 4liTOP$tL5„ #£L<li> t'j/ 

M8i, 8 2icmn$tiz>m2Vy hmmnjzn, v 

»C^UV 0 *»< UT, tf j/ h • -fe/l/4 1 0,4 2 0F*3£ 
jftixSftifttt, yfy V • "fr/U4 3 0, 4 4 0i^f-^ 

7 A\mMZftmmmw%s£\±, #*l<i±, y-* 

$5 4{cPPAp$tt5y-^SIte«£Ei:'Xc< ttPD© 

flffili, #$L<fi, y-^B5 4l£Wto£tiZV—x 
S5&®EJ; 9 4>&< i tlfs' h • ±A>4 3 0, 4 4 
0 WiiiRy- F 4 3 5 , 4 4 5%:ti?ti<OT<D=?-JrZ/l> 

*RI*6 1. 6 2, 6 



f- + */MWitto#«>HMiHBJEi y-*$5 2. 5 4ICR1 

[00 4 0] ¥y h ■ -t/\s4 3 OtfT'uT'y S.yy'Zti 
Sir, IW»y-h4 3 QTomMVy y? Ytfifi. 
K3fc«£*x£„ Uffly 1 - h4 3 6TOft*A^«»» 

y V • •fe/U4 3 0^rN*$ix-5i:. *J»y-M 3 6T 

t^ttjEte^msnS. »J^y- h4 3 BTOft*** 

J: 0 fciS^W««ES:*1-<5. »*L<tt, ffi«jR7 4 
iCPpjR^ixSf»J^KiRmiII4, f y h • ±^4 3 O^y 
o >fy 5 ls<f£fttz.W&K.mWf- V 4 3 6 T«ft^ 
A^WR8U^©H««ffiJ: 9 fcfi< , C y h • 1r/U4 3 0 

tmixistifz.w&tzmmv- v 4 3 6 T©ft^^« 

«^©Wffl«JEJ:9fcK^. S£oT, 7°a.^7 5V^S 
ixfefy h • •lr/i'4 3 OfrtbT-y-ZmZ-MSm*. f 
20 yh-t/H 3 0<D^^/l^ism#*mt£-C\ ^r$r 
fctitfl)2/iA &LTb'b$\t*. tfj/h 
i^8 3(d^-g-$ix5«lftii*S^ (H**-f) ^-©/J>$ 
l>SSS^^L % if^h-t/M3 0HMiMl, 

•tr^4 3 O^^bx-^SrSS^S^Ii, t"-y h • -tr/U4 
3 0<D^*/WW|cl22g®43rfSt>, *CS:flUxS*« 
r±, tcbz.ttffil 0 /iA ftlit^t^,, fs/h^8 3ic 

f 5 'h-t;U4 3 0^l23SlI > ^SOSrK^ 

[0 0 4 1] ^yh-t^4 4 0^D^7iy/$}x 
Sir. (Wfpy- K4 4 67©lf h7y^- 
\c%n.Z*iZ>, Umf- Y4 4 6TOft**8Ht»» 

5, J, . ±,U4 4 OAmUZtlZb. »y-h4 4 6T 
tMiEJC^a^ttSo WP-y- h4 4 6T©ft*/Wf 

40 it? fctenKMraflE&^-f 5. !f4L< tt, WHPiBSI 7 4 
(cWJP$tvS»»6fiSl£«, t'y h • ir/U4 4 0^7* 
B y-y 5 V^$i^fcS'a•|^J^^?'7 , - h 4 4 6 T<D^* 

/HH*«^wBB<tt«ffiJ: 9 hi&< , tr y h • -trA-4 4 o 
^fll**lifc*&tt:*J»y- h 4 4 6TOft*A4Wt 

tufcf j/ h - -tr/U4 4 O^bT'-^Sr^SS^tt, f 
y h • ±>l>4 4 0©^--v*/HH«tt**«tt-C. 
g£tl5m«EJi. tLb7Lt£m2 a*. &.Tb>hZ\\ ifyb 

m& 4\a&&ZtiZ&ito®tl>&% (H**i") *:o/hi 
so i^fgijfc£#i*n u h --t/i/4 4 0 a^ai l^M. 
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-feA-4 4 O^br- *£S^$i5^l4, \f y V - -tfrA 
14, fct^lO^aii^t^ hi®8 4l£ 

[004 2] fyh-t^4 30, 4 4 Ofrh'T — 

m?*®.z>7x3±x<Dm±* v-^4 3 2, 442*4, k 

Ky43 4, 4 4 4 4 9 fc-ttt-?*l<Sli^«EA'U"<4' 
(CfoSo SiJ^y- K4 3 6, 4 4 6T©ft^«S 

£il.5?t*l4/h£t\ 81, Sf2*S4tff?3?T 

£fi5-C5^*/MSi$l4, M16 1, 6 2, 6 3 
J&l, ^2*i40 ! ^3tfwt*5' h • -tr/K0K5i7 , D 

NVM |15 0©eyhSl±, *j-J^-t"5 
h • ±/i'ft<DmiRy— He 4 9 f y b • -fe/U-rtro® 
iSI>7y^- iff ha>e>Nrc-g>*iS«>-?. #£ try bill 

NVM ^B5 Oftiftf), tf s> h^S<or-^tfe#tt^'h 

[004 3] EJLh, NVM ^St-€:WNVM ^aiCT^-fe;* 
rS*&*#S{ltS*lfc::&#3lftffr?J:3. *NVM % 
614, ^ 7° !i s' h • -7* — b FET <£>7 U-f -HS*-, 3-FET 

ic#?t-t-siitRy- b 1 **-r s. b i4Si^y 

-bfcWfc-f-SflHB*'*-- ft LtMtSrtiS-C 
[0 0 4 4] NVM ga^FET ilr^a^y 5 W^^ffi. 

(4, usttwt^-yyt, fctx-iii?*!, w&y 
a&sn, *<at&, #j»y-b<0Tic#£i-sfs*ttSMi 



(10) 

[004 5 ] NVM SlgOFET 14, »2«tt©«flF* + y 

-f, fci;Li4iE?L£^*/M«&/$^mffib:7s/y • * 

io [0 0 4 6] NVM SEfBcOFET 

14, atRy-MJi«S5-t-5KW^fcttJR«ffi*BiAPi- 

«ttS:ek»r5. FET CKKVl^SMt 

s/ MSSr«tix51;«S*^fti-t*5- tic 4 <9FET a^r- 
*Sr§£#*5. FET K> Ku--f V(4iltRy- hT»^+-* 

ICfllX-btl, NVM ^g(4«tttgffliilC@t-So 

[Ei] *5iMic45^#^tty^y^aro»rSH-e* 

So 

[H2] #«Wfc4;$^f*«tt**y3£«wffilM&B|-e 

10 *yisa 

1 1 *mftm® 

1 2 

1 4 

30 i 6 mm?- h 

i7, is may- bvmrn. 

2 2 K W 

2 3, 2 8 r^fc^ya^JI 

2 4 afb^y=v® 

2 5 mt®-&it®-8Ut®%U§& 

3 1, 3 3 fMI»y- hOffilJil 
3 2 M»^- h 

3 4, 3 5 m.ik® X^— t 

3 6 y-^ffiJ^ 

40 3 8 ^-Y^/MSWc 

42. 4 4, 4 6 ->y =>it-&®ffim 
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